We examine the invariant mass spectrum of D 0 p inB 0 → ppD 0 decay measured by BABAR and find that through the 2-step processes ofB 0 → B + c (→ D 0 p)p, where B c denotes a charmed baryon state, some of the peaks can be identified with the established Σ c (2800) + , Λ c (2880) + and Λ c (2940) + . Moreover, in order to account for the measured spectrum, it is necessary to introduce a new charmed baryon resonance with (m, Γ) = (3212 ± 20, 167 ± 34) MeV.
Introduction-The charmed baryon spectroscopy is expected to be an ideal place to study the dynamics of the light quarks in the environment of a heavy quark. Apart from a charm quark, the charmed baryon contains two light quarks as a diquark, which can be either an anti-triplet or a sextet in the quark model. Due to various combinations of individual spins and orbital angular momenta between two light quarks as well as between the diquark and the charm quark, charmed baryons exhibit a rich spectrum of states [1] [2] [3] [4] [5] . However, so far only a few of charmed baryons have been experimentally identified [6, 7] . The B factories as well as the LHCb are able to play an important role in studying charmed baryons. For example, the charmed baryon states of Λ c (2665) + , Λ c (2880) + , Λ c (2940) + , Σ c (2800), Ξ c (2980), and Ξ c (3080), have been observed by CLEO [8] , BELLE [9] , and BABAR [10] . In particular, the decays of Λ c (2880) + → Σ c (2520) 0(++) π +(−) have been analyzed to assign the quantum number of Λ c (2880) + to be J P = 5 2
+ [12] .
Recently, the BABAR collaboration has reported that both m pp and m D 0 p invariant mass distributions inB 0 → ppD 0 exhibit two sets of peaking data points in the spectra [13] . In the m pp spectrum, the low-mass peaks near the threshold can be recognized as the threshold effect [14] . On the one hand, the exclusion for the range of m report, we find that, unlike the peak around the threshold area in the m pp spectrum, those in the m D 0 p spectrum cannot be understood based on the pQCD effect in the creation of the dibaryon [15, 16] . We will demonstrate that the charmed-baryon resonances decaying into D 0 p fit well to these peaking data points inB 0 → ppD 0 . It turns out that one of the resonant charmed baryon states is experimentally not observed yet, but theoretically studied in the literature [1] [2] [3] [4] .
Formalism-To explain the data points in the m D 0 p invariant mass distribution inB 0 → ppD 0 , we write down the factorizable amplitude induced at the tree process b → cūd [16] A
where [16, 17] ,
where p = p B − p p − pp and q = p p + pp with p i (i = B, p,p) representing the momenta of the particles, and the momentum dependences of the form factors are given by
with t ≡ m 2 pp and D f i , g i being constants. Note that Eq. (3) is based on pQCD counting rules [20, 21] as three hard gluons are needed to produce BB ′ . Since the 1/t 3 function peaks at the low mass and flattens out at the large energy region, the threshold effect in the m pp spectrum [16] can be easily accommodated. In the approach of pQCD counting rules,
we have explained the experimental data observed in baryonic B decays, in particular the branching fractions of the following 11 decay modes:
, and B(B − → ΛpD ( * )0 ) [16] are consistent with the latest measurements [19] . These results show that our approach is a reliable one for tackling the three-body baryonic B decays. As we shall see, although the amplitude in Eq. (1) is not suitable to explain the peaking data points in the m D 0 p spectrum, it is trustworthy for describing the non-peaking data points. Inspired by both experimental [10] and theoretical [11] 
where the factor R is the Breit-Wigner factor given by 
with Σu BcūBc = ( q + m) when the B c spin is summed over, where g is the coupling constant for the strong decay B c → D 0 p. Without losing generality, this leads to a reduced form of
where (a + bγ . By taking |a| = |b|, we are able to circumvent this complexity. Hence, we can obtain the amplitude squared |Ā| 2 with the bar denoting the summation over p andp spins. Using the general partial rate formula for the 3-body decay given by [6] 
we integrate over m We now discuss two different scenarios for the data analysis. In the first scenario, we take the amplitude in Eq. (1) This fitting result strongly suggests the necessity for the presence of resonances.
In the second scenario, we fit the data points in Fig. 1 [10] . The theoretical inputs of the masses and the decay widths for the established B c states are taken from PDG [6] , which are also shown in Table I . On the other hand, we need to introduce a new state to accommodate the peak observed around 3.2-3.3 GeV. The relative phases among different resonances are assumed to be positive in the fit. Moreover, the interference between different resonant states is small due to the constrained overlap. The results are presented in Table I and Fig. 1 where the resonances are accommodated by the solid line. We note that, by adding the resonant states, χ 2 /d.o.f is reduced to be 17/21=0.8. The new resonant state is named as B c (3212) with the fitted value of (m, Γ) = (3212±20, 167±34) MeV. In Table I , as |a| and |b| present the magnitude of a decay, each central value divided by the error indicates the confidence level for a resonant production. As a result, the fitting gives the confidence levels of 5.8σ, 4.5σ, 4.6σ, and 5.0σ for the resonant states of Σ c (2800
and B c (3212) + , with the converted p-values shown in Table I , respectively. 
